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(54) DISPLAY CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To enable display timing control adapted to various flat panel 
displays by permitting to arbitrarily set the timing of a horizontal 
synchronizing signal and a shift clock. 

CONSTITUTION: A generation position and stop position of a horizontal 
synchronizing signal LP for a flat panel display are controlled by timing 
information set in a horizontal synchronizing signal start position register 302 
and a horizontal synchronizing signal finish position register 303, and a stop 
position of a shift clock signal SCK is controlled by timing information set in a 
shift clock stop position register 304 Therefore, timing of the horizontal 
synchronizing signal LP and the shift clock SCK can be arbitrarily set by 
changing a setting value of these register. 
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[0 0 3 8] ^t'ja»lllBl8ttM«y (V R A 
M) 2 0£7£-feXfrK9-f #-a$J 
MfCONT (7< h-f*-!/^flH», 7<7h:/7h 
-<^--7*JKi^-, D-7 hD-^M, 7J7A 
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(6) 

9 

^CONT©fg£iWte, CPUlA^O^^'J'J-h' 
mn (MEMR) ^cfctf^'J 7-f hfg^ (MEMW) 

pu i©a*xim ^;w*K*-r*fc«)t. i/o^** 
;H/f^ff (IOCHRDY) *3S£-r*. 

[0 0 3 9] httftl3&l 9tt, 

/5"J7;U«»I3» (P/S) l-7*»5ffi*Sn*4lf 

eOA7-ni/yhr-^;H:m6lO*7- 

£7 h?— ^WMSStlT^*. 7J7 

—AUy hr-i'li, (D15-0) 

TCPuifcioTitasns. assx— ^ict^T 

£7 hOx-^fctt. 7J7— /1U7 hMlfllKl 

©#7-a&i^x**£ffl7j£n5 2 1'7 h*»unii6 

tl, &m8 Mv h©-r— ^*itiJ*$n-5. C©8lf7h 20 

f-^BRAMDAC 30©U— KTKU7.RltLT 

[0 0 4 0] 7Kl/Xv;^yH'it2 0(l >J — H7 
HI/7R 1 t9-f V7 Kl'XWIC-MIRl/TRA 
MDAC3 0O7l^l/XA* (A) KflttgT*. U - H 
7HWR 1 tv'f h7H^Wl©iKimt RA 
MD AC 3 OCD'J — F/7-Y hfMfll©fc«&»::777 so 
UyMHflBB^lfrSffl^snsiJ-Hfif (RD) 
i3<fctf7-f bfi*t (WR) fcJioTIWIian*. 

[0 0 4 1 ] 777 h/tU? h$iJ»lHl8S2 1 H RAM 
D AC 3 0©A7-f-i'^77 7 h/^^f-fXT"!/ 

^^t^x7 , w 4 omofiy-ittcte^; znmffi 

fftT-^FVD^MfS. 777h/tU7 
MHff[§l&2 lte, R AMD AC 3 0 ©'J — h'/y-i h 

[0 0 4 2] C©*Tra««<t5B^0»tt. CRTf^ 
X7"H5 0IO*¥HiifHSYNCt, 777h 
^;Px>C^yU-f 4 0ffl©*¥H»im^L Pi3<tlXv 
7 b7P77S CK^fiTTS. CRTf-fXy^5 
0 ffl(D*fii{|^H S YN C S**f *fc»©0tt 

CRT*^^ S.>{f%0>9 1 1 2. 
CRT*VraWBBJfttt«Ui?^^l 1 3, CRT*ffl 
ffl^Tfiil/yX^l 14, D>/tl/-? 1 1 5~1 1 so 



JO 

[0 0 4 3] 777h/Wl'7-fX7'H4 0fflO7k 3 l I 

-f 5>^7J-7>^3 0 1, 77 V h^HHMMIIM&ffi 
1^X^3 0 2, 777h*¥I^IW7fiil/y 
X37 3 0 3. ->7 h?ny2%iT&9U>>7>? 3 0 4, 
Sjj^*-7*;U£jj£tHl83 0 5, n-H**4ritia*3 
06, D>/tl/-?3 0 7, 3 0 8. &«fcZ>*757 h* 
¥BSSfi^7U77"7n7y3 1 0*£#§j£S*lT 

[0 0 4 4] 7 5 v h*¥^-f = 3 0 1 

tt, 75v h/1^;^'fX7°l/-f 4 OWTK^F^a^-TS 
>7*£, 2#J^7P7 7VD2 LD£|S|$LT1 t?7-fc 
Jl'&fcO 2 K>7 h^fi[T7J>7>h-r-5. ^©ct7tClt! 

2 H-7 h©#{4T* l 7>hT-5©«, 9 
7 7 7 h/t^;i/f^ X7'l/-1'40«FLT1S, F 
LT2SOf'66ffll^l:M»Tt)2 b*7 htf©^-^ 

-2>„ ;©77 7 h* 3 P^-T5>7**'7>^3 0 1©7J"7 
>b®Mm "0 0" II n-KA^AiaK3 0 6*>6 
n— KS^HLD^tHASnfclRK**^ D77BCK 
fe|S|»lLT7 7 7 h* 5 P^'T5>7'*'7>iS'3 0 lfCO 

[0 0 4 5] 777 h*¥HW«#HS&&«U5?X*3 
0 2 fC«, *3ftH»IBBi6ffi«ft*"r3'-f S >^««*«* 
^Sn5. £©;7-f = >7*tif$B«, BIOS7°P7*7A 
©SfefrKiOCPUlJckoTRjesn*. 777 h* 
¥HHIBMMfc11l'$?X* 3 0 3 t'te, *¥HHI**7tt« 

^t^-fs^tts^asns. ^©^-r = >7*« 

$Sfe, B I OS7°P7'7A©*fTtc:J:0CPU 1 tC<to 

[0 04 6] »R-f *-7Ml/£j&iII8& 3 0 5(1 P > A 
U- ^ 1 1 5*£m;fc£ttSS^ItB$Mi^SCKST£ 

££srr3. D-F{§^£f£iHig&3 o 6it s*-r*- 

^fiTTS. 3>;-!l/-^3 0 7tt, 77 7h*¥^-f5 
>tflJ0>9 3 0 1 ©7J'7>M±J^HTMCt7 7 7 h 
*¥H«HS<»BM&tt«U5>;** 3 0 2 0!)tt*«-aUfclR 
Id, -am-^S:ffi7J-r^>. 3>/tl/-^3 0 8H 7 7 
7 h* J P^'f5>^7J , 7>^3 0 l©*>7>hai7jHT 
MCi777 h*¥l^m^&7&BL'v 5 7.;7 3 0 3© 

[0 0 4 7] 77 7 h*¥l^»3{I^£j£7'J 7 7*7 □ 7 
73 1 011 777 h*¥H»im^LP£ai7J-f.5fcl5i> 
©fc©T<&9, P>/1U-^3 0 7©-ifetB7JT-t7 h 

sn, pwsu-* 3 o 8©-&ffi7j-e>j-ti7 h^n 

[0 0 4 8] £©«fc3K«j«Sn**¥H»!«4He<tilH 
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(7) 

// 

JStfc«P*K6 4 0X48 0 K7 h<0777 hf-f 7 7* 
H40 ©3l^iM££Wc<hoTf&BJT5. 
[0 0 4 9] *¥7jftK£*^;&*C 1 Fvhf 

tt. CRT7K¥^< S >^7J>^7 >^ 1 1 2TfT^n. X 
-#**tt£Dy*CRCKT*2>h7v:^3. CRT 
*¥7-f 5>7'*'7>^ 1 1 2<D%V>*m&8 OX? 
fcaLfcS, l7-f>!0«itt«l7i:!i5. ^CDHf, 
a-H«#3B4H*3 0 6Tff6n&n-K«#HLD 10 
3D»*ffl "0 0h"*tn-HSnT75»yh*T 

y?VD 2LDHA^>^ 3 0 1 O-T^-^fl^T* 

[0050]*>7>^301*»0-0. 01, 
h7s/7*VCfT*, h***BJB«*B*tt«US> 
77 3 0 2fcR:6$nfcffifc*L<fc*£, 
?3 0 7*!"1" Srtti^LT*CD**i7D-yi7BCKT 
75y h*TraWfll^J*7U 7 7*7 P 7 7* 3 1 Otf-fe 20 

5. Sir, *^>^3 0 1B*'7>h777"$llt 1 7k 
¥^l8«^7&ffil/v7 7 3 0 3 fC»SSnfcft»C# 
KftSi, 0>/1U-^3 0 8?5* "1" SritS^LT^ 
C08#7P77BCKT7:7 7 h*¥H«l«^*7'J 

yzfvny^z i o^'ij-fe.y h$n^>. ^nicickD^^ 

[0 0 5 1] ->7 h^n-y^^fieHgSfi, y7f?D 7 
^^7fiIl/yX^3 0 4, 3>/tl/-?3 0 9, ->7 
h^Dy^-f 7*;i-7U 'y7"7D7 7"3 1 1. :fe«ktf 30 
->7 hi?n-^M7iJ 7 7"7D773 1 2frt>msSL2 

[0 0 5 2] ->7h7P^7f$T&«US?7.*3 0 4(C 

a, ^7h7P77scKcDi&T&M£;r<-r^'rs>7' 

fll«3&»*W$n*. £CD;$"f $>7*fif*6te, BIOS7" 
ni/^ACDHfTlrioTCPU 1 Ci-sTlteSnife 
CDT&-5. 3>;il/-^3 0 9lt 77 7 h7k¥:J--f 5 
>if%0>9 3 0 lC0#^>hffi7jHTMC<>:->7 b7 
UvVWV&MV-JT,^ 3 0 4CDttat-aufcJRfc:. - 
gcfi^fctB^TS. 40 

[0 0 5 3] •> 7 ^ D 7 ^'f *~7"^7 U 7 7"7 D 7 
^3 11(t •>7h^D7i'^^-7';HI§SCKEN 

tglCtePW^-* 3 0 9©-ifetii^-e'J-fe-y h$tl 
5. -> 7 h ^ D 7 f M7 U 7^7 D 77*3 1 2 tt, v 
7 h 7 D 7 7 1" Zf)im^ S C K E N *H *-Zf)\,<D 

l:I^T->7h^D7^SCK5MT5. ->7h7 
nyy-SCK<D*ktfimmt> *CD«fc 5 fcffttton*. so 



[0054] «**«i»*6an*ta*-f 

-f *-7> "1" &9> ^nnJ;0->7 h7D^7-f ^ 

-7*;U7U 7 7"7D77"3 1 l*t-fe7 b$ft, "1" CD 
•>7h?D7i'^^-7";H§SCKEN^4Sn 
-So -LOT "1" C0->7 h7D7 7-f 7*;Mt#S CK 

7VD2 LD*SS*^P<yi7BCK©^-f = >^T->7 
h^P7^M7U 7 7"7D77"3 1 2 7 y^StU 
dtlfCit) 2^i'n7fVD2 LDtra-«fflCD->7 
f-^D7?SCK*S. ->7h^D7f^7U77'7D 
7 7"3 1 2^iUiA$ft5. i"fc*^**7»W:, P-h* 

S>^9>^3 0 1^7>HMTOL> 
<7>:7ffi7*>*->7 h7P77ii§7&gl--->*-7 7 3 0 4<Dm 

izmL<t£z>t. p>/^-^3 0 9*5 "1" ^m^-r 

5. -tbT, &co2#7P77BCKCD7'1'$>7*T*-> 
7h?ny^-f*-7*;^SCKEN^ "0" tfc 
V. $ e t:*©S*? n 7 ? B C KO^'f 5 >^Ty 7 
h7P-y7^7U 7 7°7D7 7"3 1 2 #11 -fey h$n 
T, >©g^J6* 5 $ ty 7 t> f D 7 S C 

U77 , 7n77'3 1 0©ft#M«fi£«— 0iJ/4^SnTU 
•5. 

[0 0 5 5] El^Ocfc^tC. *¥HJfI«*£j*7y?-7 
7077*3 1011 AND -fr — h 4 0 1 , 4 0 2, J- 
K7U77 , 7D77"4 0 3, ORy-h4 04, 4 0 
5, NAND^*-h4 0 6> *il)tD7'J 7 7*70 7 7* 
40 7frt>mfiL2tlT^Z>. ANDy-h4 0 1OSl 

a^'c«p>a-i^-^ 3 0 7©m**»x*an. fon 

2 A*l;«2»Ii7D7^VD 2 LDtfAfcSn*. C 
WANDy-h4 0 lCOfcB^te. J-K7U77*707 
7*4 0 3 CD J XlJlzm&ZnZ. AND 7"* — h 4 0 2 CD 
I2AAI:B0W!1/-^ 3 0 8©Hi**«A*S-n, * 
©**2A*l:«2»M?n7^VD2LD*UASn 
•5„ ClC0ANDy-h4 0 2cOtB7^«, J-K7U77* 
7077*4 0 3 <DK\tl\ZQkj&2*l2>. 

[0 0 5 6] J -K7U 7 7*7077*4 0 3 07 P 77 
A^jCK^«S*7P77BCK^A7J^n. *<D J - 
K7U 7 7*7077*4 0 3C0SeQi±l^ (QN) UOR 
y-h4 0 4CDSH1 A^CMSns. CCOOR7*-h 
4 0 4C0^2A*tCl«2^'17O77VD2LD7!)tA* 
ORy-h4 0 4©tH7J«NANDy-K4 0 6 
0»1 A^fCffi^^n*. :ONANDy-h4 0 6© 
-S2A^tc:«, ORy-h4 0 5<Dtiit)tfAl32nZo 
NANDy-h4 0 6(Dftj]\Z. D 7 U 7 7*7 O 7 7*4 
0 7C0DA7Jt#t^$n^., d COD 7 'J 7 7*7 0 7 7*4 
0 7C07O77A^CKJC«, S2f:7 077BCK*t^ 
$&$n^>„ D7 'J 7 7*7 P 7 7*4 0 7 CDQtb^te, 
^HfLPtLT77 7 hy'^T'fX7*W4 0l: 
0M&£n£„ D7U 7 7*7 P 7 7*4 0 7 (Dfc&Q&tl 
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(QN) «, ff§l \l)\Z2ftm!7ny?VD 2 LDWS 
K«^A^SnT^50Ry-h4 0 5C0f§2A77fc 
tt^$n^>. ORy-t-4 04, 4 0 5, i3j;rjCNAN 
Dy-h4 0 6«-tki7^€r^)5KLTfcO, VD2LD 
= ICOIgteJ -K7U 7y7n77'4 0 3 COS&QitiTj 

(QN) #S&£n, VD2LD=0OPtiJJ-K7U 
7 7"7Dy74 0 7®ReQtti* (QN) #5IK£n 

[0 0 5 7] 04 m^^-7)V±^.Wi^3 0 

5 > v^h^P-v^-f U y y-7 n y 7 3 1 

1. *3<J:^y7hi'D->i'«7'J77'7D77"3 12 

coA#w#tj£co-0y^£nxt^3„ 
[0 0 5 8] m^^—7)i^m^3 0 5fi, J-K 

7 l J77'7P77 , 5 0 1^e»is!c$n^ J-K71J7 
^Py^S 0 ICO J ATJtte^fcM&fi^SCKST 
?5*A7j;*fL KA^(C«n-h*«^HLD7i^S&$n, 
i/Py^CKATjK «S* p 3, £ B C K*t#t$g $ n 

[0 0 5 9] y7h7Dy : ^*-7^7'J77'7D7 
7*3 1 AND f— h6 0 1, J-K7'J77"7D 

77*6 0 2. fcckrjCORy-h 6 0 3^f>i(#££$n-5o 
AND^-h 6 0 1 GOlSIl A^ICttn>ni/-^3.0 9 
<D0it>rfXtl2ft, -^C0ai2A7JfCte2#^:7Py£V 
D2LD;(|5A*Sn5. ^CDANDy-h 6 0 1 COH373 
te, J-K7'J7 77 Uy 76 0 2 CO KA7J 
3„ £0) J -K7'J y7"7ny7"6 0 2 CO J A73(£teP 
-K«fHLD«Sn, i7Py?CKA?7 
?D7^BCK«gn5. £C0 J - K7U 7 7"7D 
y76 0 2C0Qtt}7j«, O R^'- h 6 0 3 C0|g 1 \ts\Z 
m%k2ftZ>. iC0ORy-h 6 0 3(Df^2XtHZ\tJ - 
K7U 7 7'7a77'5 0 1 ©QUbTJT&S^-f •?* 
JWI^FVDTEN/^ATjStt, ££:ORy-h6 0 3 
C0£B73«->:7 h £ D y j"f 7JHI*S C K E N £ L 
T->7 V7Uy?>kf&7V y 77 ay? 3 1 2 

[0 0 6 0] •77H'D7i'tslE7U y7yuy73 1 
2«, ANDy-h7 0 1^±tfD7'J77*7n77'7 
0 2A^MSn5. ANDy-h 7 0 lCOfgl A77(C 
tev? h 2 D y i7-f 7\)Wf*tS C KE N#A73$ 
tl, -?-C0^}2 ATjfcte 2 ftM9 P7^VD2L D^ATJ 
C(75ANDy-h 7 0 1 C0ffi7J«, D7U77" 
7P77"7 0 2©DA^jlC«S&^n^) 0 iOD7'Jy7 
7P77*7 0 2C0^Py ^CKATjKteS^Py^B 
CK«$n, D7'J7 y^ P77"7 0 2 CO Q £t}7J 
v7hy^y^SCK<bLT{iS77£ft3. 150 

# h * o y /7 s c K(D£js»«5eKwr*. 

[0 0 6 1 ] dCO^-fS^^-Mi. *¥6 4 0 H 



(8) 

/■/ 

ilCO^-f 5>y^*— MciSlvr, HCNT0 7-00 

= Uf) T'^'7>h1-« l CRT*¥^^5>y*'7> 
^ 1 1 2CD73-7>hffl^^LT43l9, 0-8 7-X¥*T 
73'7>h-r«>. HDSPI1 0~8 7X¥©flT**« 
«C0*"1" t^feroTJBO, :uTli*¥64 0 H 
7K lX*8H7hT*«fflt, 0~7 9mW 
*S«*ifc4. FVDB01O777 h/^y hf&IUP 
08S2 l*>61BASn575!; h/Wl-T^7*H4 

5. £CD2FyMa. 777h^T^7'W4 0 
A'FLTIS ©*-&te|Bj-j&*7-f F y F tm 

&Fy FKjfefrJfcU 77 7 h/Wf^7"K4 0 a6« 

f l t 2 s o»^tt±HffitT«ii«3-tn-€ f n lFvh 

KttJTrS. FVDTENH, 

0, ^^TIlSff-^FVD0lU#IlTO~8 

HTMC0 5-0 0a5(lfll 
7?y hX-Stf-l 3 0 lCD*'7>^fflT 

20 $> K) , H C N T 0 7 - 0 0 " 8 3 " £tk L-T^ £ 2 O 
B©2^ffl^ny^VD2LDCD^-f *>^TP- Hfll 
^HLD*57$7 Fjjc^-f S.>if*)'7>? 3 0 1 fCA 
73£tl. *0I*7 P7 7BCK0^^f5 >yTMffi 
"0 0" 3>f r #'7>*3 0 1 tCP-K^tl 

*. KB. *¥^5>^*7>?3 0 1[t 2#J1^ 
Dy^VD 2 LDteH«LT#'7>F7 , y:/UTfT<. 
[0 0 6 2] fiTF, *¥h-i'^U-77^ 1 1 1C« 
"5 3h" (5 3h=*W5:?»8'8 - 5), 7 
77 F7K¥H»«*HMMfc«l^;**3 0 2(Cfit "0 6 
30 h" . 75y h*¥H«B«^*7ffi«U3?X3' 3 0 3\Z 
m "0 Eh" , 1/7 N7P7 t7mT&W:U~JX5> 3 0 4 
Kffi "0 2h" 4R£Ufc»£S0!|lC£:oT. *¥H83 
ft^LPCO£fi&I&f£<h, ^hJDy^SCKOtai 

s c K©£j£»f£s«gi-rs. 

[0 0 6 3] ***«|l»fiSnfc«f^iT**WJ6fll^SC 
KST=lt&0, *—7)]/£.t8Lm& 
3 0 5 CO J -K7'J 7 7'7P77'5 0 Yifi±y hZtl, 

40 -y;um^FVDTENti, J-K7 I J77"7P77"5 
0 1 CO'J-fey (HLD= 1) A^SfT-S^T 

"1" C0$ST^-5. «^*-7*mFVDTEN 
= 1 t*t4t. OR0SS6 0 3*^e> "1" <Di/7 hfa 
7^-T^-7*;wm^SCKEN^tB77$n-5o " 1 " CO 
i/7 h7Clyi7^^.-7')]/m^SCKENit, ANDV 
— b7 0 1 II«toTVD2LDtHa^* s ®e.n-5. 
LT, ^(DMItfifti 1 I*f n y B C Kfc'ttl 6 
■a-^cfeCO*^ ->7h7P77SCKtlTD7U77'7 
07 77 0 2*^tti^Sn-5. ->7hi7Pyi7 

so 7*M^SCKEN= 1 C0l^{C*3ViT«, VD 2 
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(9) 

15 

LDCDfi6M*«->7hjDy^SCKti6:4. J^-h© 

±51:, «*«JW4«tt'>7 *SCK*nti*Sft 
«*t*. ^CK, ->7h^D>yi7SCK 

[0 0 6 4] "1" OD-KCTHDL*tAASn5 
i, J - K7U v 7°7 07^5 0 1 **U tyh £*1T:S 
^*-^;WBfEVDTEN "0" itt*. J 
-K7'j7^7n7/6 0 2(2. "1" CDD-HffH 
DL^A73^n^i:-fe-> h^n. -tOQUJ*** "1" \Z 

Z.<F>tz#>. ORy— h 6 0 3©aj73T$>-5->7 h 10 
^nyi"f*-7'^tSCKENH "1" ©££^ 

[0 0 6 5]— D— Ffif#HLD = 1 t&5Htl: 

mm "oo"*«n-K*n, 7 7->h*?^-f5>^ 

■7>*3 0 l©#«7>hBMfr&«HJi&Sft*. 777f* 
¥^"f 5>^73^>^3 0 lffl*7>hiHTMCi«-> 
7 b7P7 7il$7&Bl/v7.$' 3 0 4©ffi "0 2 h" (C 

-ai/fc^. 3>;^-^3 0 9*6 "1" ©-ifeffi*!- 
tfttiASft*. d© "1" ©-ifcfi^fi, ANDT-'-h 20 
6 0 1 CioTVD 2 LDtSI^K^n, -^©ifeS 
ttttiTjiCfcoT J -K7U 7 7"7D77'6 0 2*5'Jt7 
h^n^. £©*§*, ORy-h 6 0 3Cr»ffi^T-*-5-> 
7^ay^<*-7*;HBfSCKENtt "0" 

v7b7Py7SCK*5M^n5. ^©i'SiC, 
->7 h^a^f^Tttfil/^i' 3 0 A<nWc&mz&r> 
T, VD 2 LDig&TS CKCMfii^lItSri: 
**T?**. B3©IHJ&K:J:**¥H8HI*LP© 

[0 0 6 6] BliKB©J;3f'. h7K¥^< $>y# 30 

9>^3 0 1lt "rCDD-HMHLD*«XASn 
^t*'7>h^^JS-r'5„ ^CD*7>MHTMC*S* 
¥IWIflte*IBMMfc«U5?;**3 0 2 ©fit "0 6h" td- 
SLfcS, 3>/^3 0 7*6 "1" <D—Mmfi 

ffi7j$n-5„ -© "1" ay--m.mmz. and y — h 4 

0 lTVD2LD£»3«j&«lfc«&n. -€-©BiSSWt 
"1" ©RftI J - K7U y7"7n77"4 0 3**-fc7 h£ 
n-&. £©IS*. J-K7'Jv7"7D77'403OQN 
tB73 (FLTLP{§-5§) A* "0" fctt*. ORy*-h4 
0 4, 4 0 5, NANDy-h4 0 6i^M$n?>t <o 
l/i7^«, VD2LD=0C»BJ-K7'Jy7*7n»; 
7*4 0 3©QNtt}77£g#?-f3o Z\<Dtztb. FLTLP 
= 0t^t, VD2LD=0©B#©^NANDy-h 
4 0 7©tii7J7>< "1" lS*7P77BCKt 
£ "1" ©*¥H«im*LPj&»D7'J 7 7"7D77"4 0 
7©QtB73A^ffi77$n^). VD2LD=1©($(1 D 
7 'J 7 7"7n7 7"4 0 7 ©SgQfflTJ (QN) 
n-5©T. NANDy*- h 4 0 7 ©tt}73« " 1 " 

[0 0 6 7] 777 h7K¥^-T 5>2/*>7>^ so 



3 0 l*«*»5>h*tttt. HBHTMCfli* 
f B»i^»7ttll'yxi' 3 0 3 Oi "OEh" (C- 
SLfcS, 3>/^U-^3 0 8*6 "1" ©— SAM*** 

ai73$n*. ^© "i" ©-»«#«. and y — h 4 

0 2TVD2LDtiIi*5Sf.n, ^©i&ssw 
"1" ©Ptlr J -K7'J 7 7°7D77 P 4 0 3*<'Jt7 h 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the display control which is formed in the portable computer equipped with the flat-panel 
display, and controls the display timing of said flat-panel display The counter circuit which counts the 
horizontal scanning timing of said flat-panel display per dot, The 1st register to which the timing 
information which shows generating and the halt location of a Horizontal Synchronizing signal which are 
supplied to said flat-panel display is set by CPU of said portable computer. The Horizontal 
Synchronizing signal generation circuit which controls generating and halt timing of said Horizontal 
Synchronizing signal according to the counted value counted by the timing information set as this 1st 
register, and said counter circuit, The 2nd register to which the timing information which shows the halt 
location of the shift clock signal supplied to said flat-panel display is set by CPU of said portable 
computer, While carrying out sequential generating of said shift clock signal with a predetermined period 
The display control characterized by providing the shift clock generation circuit which controls the halt 
timing of said shift clock signal according to the counted value counted by the timing information set as 
said 2nd register, and said counter circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display control which controls the display timing of 

various flat-panel displays especially about a display control. 

[0002] 

[Description of the Prior Art] In recent years, the portable computer a portable laptop type or note type 
is developed variously. 

[0003] This kind of typical portable computer has equipped standardly a flat-panel display like a plasma 
display or a liquid crystal display. This flat-panel display is prepared for the range between a lock out 



-2- 



location and a release location to the body of a computer, enabling free rotation. When a flat-panel 
display is set as a lock out location, the location of the flat-panel display is carried out so that the 
keyboard of the body of a computer and one may be covered, and this becomes easy to carry a 
computer. For this reason, the flat-panel display is. suitable for a portable computer at the point which 
raises that portability. 

[0004] Furthermore, the latest portable computer is equipped with the video outlet terminal to a CRT 
display so that a CRT display can also be connected if needed. Since the CRT display is used more 
widely as a monitor of a desktop type personal computer than before, many application programs for a 
CRT display are developed. For this reason, the existing software resource can be effectively used for 
the portable computer which can use a CRT display, and it can perform the same employment as a 
desktop type personal computer. The conventional display control of this kind of portable computer is 
equipped with the display timing control circuit as shown in drawing 6 . 

[0005] The display timing control circuit of drawing 6 makes a controlled system a CRT display, the flat- 
panel display (FLT1S are called hereafter) which consists of one panel, and the flat-panel display 
(FLT2S are called hereafter) which consists of two panels corresponding to an upper screen and a 
bottom screen, respectively, and is equipped with the circuit for generating three kinds of Horizontal 
Synchronizing signals suitable for each. 

[0006] The Horizontal Synchronizing signal for CRT displays is generated as follows by the level total 
register 111, the CRT level timing counter 112, the CRT horizontal synchronization starting position 
register 113, the CRT horizontal synchronization termination location register 114, comparators 1 15-117, 
and the Horizontal Synchronizing signal generation flip-flop 118. 

[0007] Data display is performed scanning on the right from the left horizontally. In the case of a CRT 
display, the count of the horizontal number of alphabetic characters is performed by the CRT level 
timing counter 112, and it counts up with an alphabetic character unit clock (CRCK). If the value of this 
CRT level timing counter 112 becomes equal to the value set as the CRT horizontal synchronization 
starting position register 113 by BIOS, "1" is outputted, and a comparator will set the CRT Horizontal 
Synchronizing signal generation flip-flop 1 18 by the next CRCK, and will output to CRT. Furthermore, 
the CRT level timing counter 1 12 continues count-up, and if it becomes equal to the value set as the 
CRT horizontal synchronization termination location register 114 by BIOS, a comparator 117 will output 
"1", the CRT Horizontal Synchronizing signal generation flip-flop 118 will be reset by the next CRCK, 
and, thereby, it will be stopped by the Horizontal Synchronizing signal. Moreover, the CRT level timing 
counter 1 12 is reset by initial value with "1" output of a comparator 1 15, when in agreement with the 
horizontal total number of alphabetic characters with which the counter value was set as the level total 
register 1 1 1 by BIOS. 

[0008] The Horizontal Synchronizing signal of FLT1S is generated as follows by the FLT1S horizontal 
synchronization starting position register 211, the FLT1S horizontal synchronization width-of-face 
register 212, the display enable signal generation circuit 213, and the FLT1S synchronizing signal 
generation counter 214. 

[0009] The count which synchronized with CRCK on the basis of the place where the display enable 
signal generated in the display enable signal generation circuit 3 was turned off in the case of FLT1S is 
started by the FLT1S synchronizing signal generation counter 214. The Horizontal Synchronizing signal 
for FLT1S with the width of face from the value of the FLT1S Horizontal Synchronizing signal starting 
position register 21 1 which BIOS set up to the value of the FLT1S Horizontal Synchronizing signal 
width-of-face register 212 is generated by this, and it is sent to a selector 216. When the flat-panel 
display with which the portable computer is equipped is FLT1S, the Horizontal Synchronizing signal for 
FLT1S is chosen by the selector 216, and is outputted to the flat-panel display of FLT1S. The 
Horizontal Synchronizing signal of FLT2S is generated as follows by the display enable signal generation 
circuit 213 and the FLT2S synchronizing signal generation counter 215. 

[0010] In the case of FLT2S, the count which synchronized with the basic clock on the basis of the 
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place where the display enable signal generated in the display enable signal generation circuit 213 was 
turned off is started by the FLT2S synchronizing signal generation time counter 215, and the Horizontal 
Synchronizing signal with the width of face to the value fixed by this in hard in the FLT2S synchronizing 
signal generation counter 215 interior from the reference point for FLT2S is generated. When the flat- 
panel display with which the portable computer is equipped is FLT2S, the Horizontal Synchronizing 
signal for FLT2S is chosen by the selector 216, and is outputted to the flat-panel display of FLT2S. 
[001 1] Moreover, in order to generate the shift clock SCK outputted to a flat-panel display, the shift 
clock generation circuit 217 and the shift clock delay circuit 218 are established in this display timing 
control circuit. This shift clock SCK is used as a synchronizing signal for shifting and incorporating an 
indicative data to the shift register in a flat-panel display. 

[0012] In the period when the display enable signal is generated from the display enable signal 
generation circuit 213, in order to incorporate the indicative data for one line corresponding to next 
display Rhine to the shift register in a flat-panel display, based on a basic clock, the shift clock 
generation circuit 7 carries out sequential generation, and outputs the shift clock SCK. 
[0013] Also after a display enable signal is turned off and such a shift clock SCK for flat-panel displays 
becomes a non-display period, it is outputted to a number clock excess by the shift clock delay circuit 8. 
This is for doubling with delay of the circuit actuation in a flat-panel display. In delay of this circuit 
actuation, when as follows, it is generated, for example. 

[0014] That is, techniques, such as inter-frame ** (frame rate control may be called), are adopted as 
the latest flat-panel display for implementation of many gradation / multicolor display. Frame thinning 
out divides one screen into a multiple frame, by controlling an indicative data inter-frame [ the ], 
changes the actual value of driver voltage and realizes many gradation / multicolor display. In the flat- 
panel display with such a device, the indicative data processed by the inter-frame length circuit is 
constituted so that it may be incorporated by the shift register of a line buffer. 
[0015] In this case, an inter-frame length circuit incorporates first the serial indicative data which 
consists of 4 bits per pixel one by one synchronizing with the shift clock SCK. And when 4 bits is 
incorporated, the data corresponding to the value of 4 bits are generated, and it is transmitted to the 
shift register of a line buffer. The timing of this inter-frame length circuit of operation is shown in 
drawing 7 . 

[001 6] A display control synchronizes and outputs a 4-bit serial indicative data and the shift clock SCK 
as shown in drawing 7 . An inter-frame length circuit incorporates a 4-bit serial indicative data one by 
one synchronizing with the shift clock SCK. And they generate internal shift clock SCK' while they 
generate the infanticide data output corresponding to the value of 4 bits, when 4 bits of inter-frame 
length circuits are incorporated. Infanticide data output is incorporated by the shift register 
synchronizing with internal shift clock SCK'. 

[0017] Thus, in an inter-frame length circuit, internal shift clock SCK' in which timing was by the circuit 
delay is generated, it thins out synchronizing with the internal shift clock SCK', and data output is 
incorporated by the shift register. 

[0018] Here, internal shift clock SCK' is usually generated using the shift clock from a display control. 
For this reason, a display control needs to output the shift clock SCK too much, after outputting the 
indicative data for 1 display Rhine. In drawing 7 , a pixel [ 4th ] indicative data is the last data, and the 
case where the shift clock SCK is outputted to 3 clock excess after the indicative-data output is shown. 
The number of the shift clocks SCK outputted too much changes with the class of panel, or classes of 
inter-frame length circuit. 

[0019] Thus, in the former, in order to generate each different timing **** Horizontal Synchronizing 
signal the object for FLT1S, and for FLT2S, there was a fault for which the timing generation circuit of 
the duplex the object for FLT1S and for FLT2S is needed. 

[0020] Moreover, since the number of delay by the delay circuit 8 was immobilization in hard, the shift 
clock SCK was not able to set up the number of delay doubled with it, even if the class of panel of a 
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controlled system changed and the number of clocks required for processing of the inter-frame length 

within a panel etc. changed. 

[0021] 

[Problem(s) to be Solved by the Invention] In the former, since the timing generation circuit of a duplex 
was needed in order to generate the Horizontal Synchronizing signal of timing with which it differs for 
flat-panel displays, while the number of circuits increased, since the number of delay of a shift clock 
was immobilization, there was a fault which cannot perform a setup of the number of delay of a shift 
clock which suited the class of panel of a flat-panel display. 

[0022] As this invention was made in view of such a point and can set the timing of a Horizontal 
Synchronizing signal and a shift clock as arbitration, it aims at offering the display control which can 
perform display timing control which suited flat-panel displays various by easy circuitry. 
[0023] 

[Means for Solving the Problem and its Function] In the display control which this invention is prepared 
in the portable computer equipped with the flat-panel display, and controls the display timing of said 
flat-panel display The counter circuit which counts the horizontal scanning timing of said flat-panel 
display per dot, The 1 st register to which the timing information which shows generating and the halt 
location of a Horizontal Synchronizing signal which are supplied to said flat-panel display is set by CPU 
of said portable computer, The Horizontal Synchronizing signal generation circuit which controls 
generating and halt timing of said Horizontal Synchronizing signal according to the counted value 
counted by the timing information set as this 1st register, and said counter circuit, The 2nd register to 
which the timing information which shows the halt location of the shift clock signal supplied to said flat- 
panel display is set by CPU of said portable computer, While carrying out sequential generating of said 
shift clock signal with a predetermined period It is characterized by providing the shift clock generation 
circuit which controls the halt timing of said shift clock signal according to the counted value counted 
by the timing information set as said 2nd register, and said counter circuit. 

[0024] In this display control, that generating location and a halt location are controlled by timing 
information by which the Horizontal Synchronizing signal was set as the 1st register, and that halt 
location is controlled by timing information by which the shift clock signal was set as the 2nd register. 
For this reason, the timing of a Horizontal Synchronizing signal and a shift clock signal can be set as 
arbitration by changing the set point of these registers. Therefore, display timing control which suited 
various flat-panel displays can be realized by easy circuitry, without preparing two or more circuits 
where timing differs. Furthermore, since the count of horizontal scan timing is performed not per 
alphabetic character unit but per dot, it can control the timing of a Horizontal Synchronizing signal and a 
shift clock with a sufficient precision. 
[0025] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0026] First, with reference to drawing 1 , the configuration of the whole system of the display control 
concerning one example of this invention is explained. This Display Control System 4 is Display Control 
System of a VGA (Video Graphics Array) specification with the display mode of a 640x480-dot 16 color 
coincidence display for example, and is connected to the system bus 2 of a portable computer through 
the bus connector 3. This Display Control System 4 performs the display control to the flat-panel 
display 40 and color CRT display 50 both sides to which option connection is made with which the body 
of a portable computer is equipped standardly. 

[0027] A display controller (DISP-CONT) 10, an image memory (VRAM) 25, and RAM D AC (D/A 
converter with a color table)30 are formed in Display Control System 4. These display controllers 
(DISP-CONT) 10, an image memory (VRAM) 25, and RAMDAC (D/A converter with a color table)30 are 
carried on the circuit board which is not illustrated. 

[0028] A display controller 10 is LSI realized by the gate array, and accomplishes the principal part of 
this Display Control System 4. This display controller 10 manages the interface between CPU1 of a 
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portable computer, and this Display Control System through the bus connector 3 and a system bus 2. 
Moreover, a display controller 10 performs the display control to a flat-panel display 40 and the color 
CRT display 50 using an image memory (VRAM) 25 and RAM D AC (D/A converter with a color table)30. 
[0029] An image memory (VRAM) 25 memorizes the indicative data for displaying on a flat-panel display 
40 or the color CRT display 50 by the memory plane method. This memory plane method is a method 
which divides a memory area into two or more planes specified in the same address, and assigns the 
color information on each pixel to these planes. Since an image memory (VRAM) 25 is constituted from 
four planes by the VGA specification, the indicative data for 1 pixel consists of a total of every 1 bit 
data [ 4-bit ] for every plane. The data input/output port (MDATA) of an image memory (VRAM) 25 is 
32-bit width of face, and I/O of data is performed by 8 bitwises for every plane. For this reason, the 
indicative data for 8 pixels is read from an image memory (VRAM) 25 by one read access. 
[0030] RAMDAC30 consists of D/A converters which change into an analog signal the color data read 
from the color table which makes the index the data which it is and are supplied to an address input (A) 
and this color table for generating the analog color video signal of R, G, and B for color CRT display 50. 
Since there is a display mode of a 256 color coincidence display by the VGA specification at 320x200 
dots, in order to support this display mode, 256 color registers are contained in the color table, each 
color register — R, G, and B — a total of the 18-bit color data which consist of 6 bits about each is 
stored. The color data stored in the selected color register are changed into Analogs R and G and B 
signal by the D/A converter, and are supplied to CRT display 50. The value of the color data set as a 
color table is determined by the write-in data from CPU1 supplied to the data input (D) of RAMDAC30. 
[0031] The display controller 10 consists of the clock control circuit 11, the display timing control circuit 
12, the PARARETA register county 13, the address control circuit 14, the display address control circuit 
15, the raster operation control circuit 16, the parallel/serial-conversion circuit (P/S) 17, the memory 
control circuit 18, a color palette table 19, a multiplexer 20, and a flat pallet control circuit 21 like 
illustration. The function of each [ these ] circuit is as follows. 

[0032] The clock control circuit 1 1 generates the basic clock BCK, 2 dividing clock VD2LD, and the 
alphabetic character unit clock CRCK based on the clock OSC from a system bus 2. The basic clock 
BCK is a clock used as the criteria of circuit actuation of a display controller 10. 2 dividing clock VD2LD 
is the clock (BCK/2) which carried out 2 dividing of the basic clock BCK. The alphabetic character unit 
clock CRCK is a clock in which the longitudinal direction size (8 dots) of one character (for example, 
8x12 dots) is shown. 

[0033] The display timing control circuit 12 is a part which makes the description of this invention, and 
controls the display timing of flat panel DIPUREI 40 and CRT display 50. That is, the display timing 
control circuit 12 generates the various control signals (Horizontal Synchronizing signal HSYNC, Vertical 
Synchronizing signal VSYNC) for controlling the various control signals (Horizontal Synchronizing signal 
LP, Vertical Synchronizing signal FP, and shift clock SCK) for controlling the display timing of flat panel 
DIPUREI 40, and the display timing of CRT display 50 based on the timing information set as the basic 
clock BCK, 2 dividing clock VD2LD, and the alphabetic character unit clock CRCK and the PARARETA 
register county 13 from the clock control circuit 11. The shift clock SCK to flat panel DIPUREI 40 is 
used as a data shift signal for shifting and incorporating an indicative data in a flat-panel display 40. 
Furthermore, the display timing control circuit 12 publishes the interrupt request signal (IRQ) over CPU1. 
About the detail of the circuitry of this display timing control circuit 12, it mentions later with reference 
to drawing 2 thru/or drawing 4 . 

[0034] The parameter register county 13 holds the display mode of flat panel DIPUREI 40 and CRT 
display 50, and various PARARETA for specifying display timing etc. This PARARETA is given from 
CPU1 through a data bus (D 15-0). The read/write of PARARETA to the parameter register county 13 
is controlled by the I/O lead signal (I/O R) and the I/O light signal (I/O W). 

[0035] The address control circuit 14 generates the memory address for carrying out read/write access 
of the image memory (VRAM) 25. When writing an indicative data in an image memory (VRAM) 25, the 
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address (SA 19-0) given from CPU1 is changed into the memory write-in address by the address 
control circuit 14, and is supplied to the address port (MADDR) of an image memory (VRAM) 20. On the 
other hand, when reading an indicative data from an image memory (VRAM) 25, sequential supply of the 
memory lead address is carried out from the address control circuit 14 in the address port (MADDR) of 
an image memory (VRAM) 20 at the bottom of control of the display address control circuit 15. 
Moreover, the address control circuit 14 also generates the light address W1 when writing color data in 
RAMDAC30. 

[0036] The raster operation control circuit 16 has the function which writes the data supplied from 
CPU1 through a data bus (D 15-0) as an indicative data in an image memory (VRAM) 25, and the 
drawing function which performs various operations to the indicative data stored in the image memory 
(VRAM) 25. At the time of drawing, the raster operation control circuit 16 performs predetermined 
logical operation to the indicative data read from the image memory (VRAM) 25, processes data, and 
writes the processed data in an image memory (VRAM) 25 again. The contents of the drawing operation 
are controlled by the operation parameter set as the parameter register county 13. 
[0037] The parallel/serial-conversion circuit (P/S) 17 carries out parallel/serial conversion of the 8 bit 
data read from four planes of each of an image memory (VRAM) 20 to serial data, in order to start the 
32 bits (8 pixels) indicative data read from an image memory (VRAM) 25 at once one by one per 4-bit 
pixel. 

[0038] The memory control circuit 18 is for carrying out the access control of the image memory 
(VRAM) 20, and controls generating of the various control signals CONT (a write enable signal, an output 
enable signal, a row address strobe signal, column-address strobe signal, etc.). Generating actuation of a 
control signal CONT is controlled by the memory lead signal (MEMR) and memory light signal (MEMW) 
from CPU1. Moreover, the memory control circuit 18 generates an I/O-channel ready signal (IOCHRDY), 
in order to extend the bus cycle of CPU1. 

[0039] The color palette control circuit 19 is for determining the color attribute of the indicative data of 
4 bits per pixel outputted from the parallel/serial-conversion circuit (P/S) 17, and is equipped with the 
color palette table which inputs the indicative data of 4 bits per pixel as an index. 16 color palette 
registers are prepared in this color palette table, and the 6-bit color palette data for specifying the color 
attribute of an indicative data are stored in each color palette register. Color palette data are written in 
by CPU1 through a data bus (D 15-0). 2 bits outputted from the color selection register of color palette 
control circuit 19 built-in are added to the 6-bit data stored in the color palette register chosen by the 
indicative data, and the data which are 8 bits in total are outputted to them. These 8 bit data are 
supplied to the address multiplexer 20 as a CRT video data while they are supplied to the flat pallet 
controller 21. This 8-bit CRT video data is used as the lead address R1 of RAMDAC30. 
[0040] The address multiplexer 20 chooses one side of the lead address R1 and the light address W1, 
and supplies it to the address input (A) of RAMDAC30. Selection actuation of the lead address R1 and 
the light address W1 is controlled by the lead signal (RD) and light signal (WR) which are outputted from 
the flat pallet control circuit 21 for read/write control of RAMDAC30. 

[0041] The flat pallet control circuit 21 generates the color or the gray shade video data FVD for flat- 
panel display 40 by emulating the color data of RAMDAC30 to flat-panel displays 40. Moreover, the flat 
pallet control circuit 21 controls read/write actuation of RAMDAC30. The configuration of the Horizontal 
Synchronizing signal generating circuit established in the display timing control circuit 12 which makes 
the description of this invention is shown in drawing 2 . 

[0042] This Horizontal Synchronizing signal generating circuit generates Horizontal Synchronizing signal 
HSYNC for CRT display 50, Horizontal Synchronizing signal LP for flat-panel display 40, and the shift 
clock SCK. The circuit for generating Horizontal Synchronizing signal HSYNC for CRT display 50 
consists of the level total register 111, the CRT level timing counter 1 1 2, the CRT horizontal 
synchronization starting position register 113, a CRT horizontal synchronization termination location 
register 1 14, comparators 1 15-1 17, and a Horizontal Synchronizing signal generation flip-flop 1 18 like 
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the conventional configuration shown in drawing 6 . 

[0043] The circuit for generating Horizontal Synchronizing signal LP for flat-panel display 40 consists of 
the flat level timing counter 301, the flat Horizontal Synchronizing signal starting position register 302, 
the flat Horizontal Synchronizing signal termination location register 303, the shift clock termination 
location register 304, the display enabling generation circuit 305, a load signal generation circuit 306, a 
comparator 307,308, and a flat Horizontal Synchronizing signal generation flip-flop 310. 
[0044] The flat level timing counter 301 counts the horizontal scanning timing of a flat-panel display 40 
per 2 dots per pixel synchronizing with 2 dividing clock VD2LD. Thus, because the flat-panel display 40 
is constituted so that the data for 2 dots may be incorporated by coincidence in which case of FLT1 S 
and FLT2S, it usually counts in the unit of 2 dots per pixel. The count initial value "00" of this flat level 
timing counter 301 is loaded to the flat level timing counter 301 synchronizing with the basic clock BCK, 
when the load signal HLD is outputted from the load signal generation circuit 306. 

[0045] The timing information which shows a horizontal synchronization starting position is stored in the 
flat Horizontal Synchronizing signal starting position register 302. This timing information is set up by 
BIOS program execution by CPU1. The timing information which shows a horizontal synchronization 
termination location is stored in the flat horizontal synchronization starting position register 303. This 
timing information is also set up by BIOS program execution by CPU1. 

[0046] The display enabling generation circuit 305 generates the display enable signal which shows 
during a horizontal display period on the basis of the display start signal SCKST outputted from a 
comparator 115. The load signal generation circuit 306 generates the load signal HLD on the basis of the 
display termination to which a display enable signal is turned off. When the count output HTMC of the 
flat level timing counter 301 and the value of a comparator 307 of the flat Horizontal Synchronizing 
signal starting position register 302 correspond, it outputs a coincidence signal. When the count output 
HTMC of the flat level timing counter 301 and the value of a comparator 308 of the flat Horizontal 
Synchronizing signal termination location register 303 correspond, it outputs a coincidence signal. 
[0047] The flat Horizontal Synchronizing signal generation flip-flop 310 is for outputting flat Horizontal 
Synchronizing signal LP, is set with the coincidence output of a comparator 307, and is reset with the 
coincidence output of a comparator 308. 

[0048] Thus, the Horizontal Synchronizing signal generating circuit constituted operates as follows. Here, 
it explains taking the case of the display action of the flat display 40 of 640x480 dots of resolution 
corresponding to a VGA specification. 

[0049] A display is performed scanning 1 dot at a time on the right from the left horizontally. The count 
of the horizontal number of alphabetic characters is performed by the CRT level timing counter 1 12, and 
it counts up with the alphabetic character unit clock CRCK. If the counter value of the CRT level timing 
counter 1 1 2 amounts to 80 characters, the display of the 1st line will be that it is ended. At this time, 
initial value "OOh" is loaded by the load signal HLD made from the load signal generating circuit 306, and 
actuation of the flat level timing counter 301 starts. 2 dividing clock VD2LD is the enable signal of a 
counter 301, and as mentioned above, it is the period of 2 dots per pixel. 

[0050] A counter 301 counts up with 00, 01, and — , and goes, if it becomes equal to the value set as 
the flat Horizontal Synchronizing signal starting position register 302, a comparator 307 will output "1" 
and the flat Horizontal Synchronizing signal generation flip-flop 310 will be set with the following basic 
clock BCK. Thereby, Horizontal Synchronizing signal LP starts. Furthermore, a counter 301 continues 
count-up, if it becomes equal to the value set as the Horizontal Synchronizing signal termination 
location register 303, a comparator 308 will output "1" and the flat Horizontal Synchronizing signal 
generation flip-flop 310 will be reset with the following basic clock BCK. Thereby, flat Horizontal 
Synchronizing signal LP falls. 

[0051] A shift clock generation circuit consists of the shift clock termination location register 304, a 

comparator 309, a shift clock enabling flip-flop 311, and a shift clock generation flip-flop 312. 

[0052] The timing information which shows the termination location of the shift clock SCK is stored in 
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the shift clock termination location register 304. This timing information is set up by BIOS program 
execution by CPU1. When the count output HTMC of the flat level timing counter 301 and the value of a 
comparator 309 of the shift clock termination location register 304 correspond, it outputs a coincidence 
signal. 

[0053] The shift clock enabling flip-flop 31 1 is for generating shift clock enable signal SCKEN, by the 
display enable signal, it is maintained by the set condition during a display period, and it is reset with the 
coincidence output of a comparator 309 after display period termination. The shift clock generation flip- 
flop 312 generates the shift clock SCK based on the period, 2 dividing clock VD2LD, and the basic clock 
BCK of shift clock enable signal SCKEN's enabling. Generation actuation of the shift clock SCK is 
performed as follows. 

[0054] If a display is started, the shift clock enabling flip-flop 31 1 will be set [ enabling "1" and ] for a 
display enable signal by this, and shift clock enable signal SCKEN of "1" will be generated. During the 
period when this shift clock enable signal SCKEN of "1" is generated, 2 dividing clock VD2LD is latched 
to the shift clock generation flip-flop 312 to the timing of the basic clock BCK, and, thereby, the shift 
clock SCK of the same period as 2 dividing clock VD2LD is outputted from the shift clock generation 
flip-flop 312. Moreover, after display termination, if the flat level timing counter 301 starts count 
actuation and the counter value becomes equal to the value of the shift clock termination location 
register 304 by inputting the load signal HLD, a comparator 309 will output "1." And shift clock enable 
signal SCKEN is set to "0" to the timing of the following basic clock BCK, the shift clock generation 
flip-flop 312 is further reset to the timing of the following basic clock BCK, and generating of the shift 
clock SCK is suspended until the display of next Rhine starts. An example of the concrete configuration 
of the Horizontal Synchronizing signal generation flip-flop 310 is shown in drawing 3 . 
[0055] Like illustration, the Horizontal Synchronizing signal generation flip-flop 310 consists of the AND 
gate 401,402, JK flip-flop 403, the OR gate 404,405, NAND gate 406, and D flip-flop 407. The output of a 
comparator 307 is inputted into the 1st input of the AND gate 401, and 2 dividing clock VD2LD is 
inputted into the 2nd input. The output of this AND gate 401 is supplied to J input of JK flip-flop 403. 
The output of a comparator 308 is inputted into the 2nd input of the AND gate 402, and 2 dividing clock 
VD2LD is inputted into the 2nd input. The output of this AND gate 402 is supplied to K input of JK flip- 
flop 403. 

[0056] The basic clock BCK is inputted into clocked into CK of JK flip-flop 403, and the reversal Q 
output (QN) of the JK flip-flop 403 is supplied to the 1st input of the OR gate 404. 2 dividing clock 
VD2LD is inputted into the 2nd input of this OR gate 404, and the output of the OR gate 404 is 
outputted to the 1st input of NAND gate 406. The output of the OR gate 405 is inputted into the 2nd 
input of this NAND gate 406. The output of NAND gate 406 is supplied to D input of D flip-flop 407. The 
basic clock BCK is supplied to clocked into CK of this D flip-flop 407. Q output of D flip-flop 407 is 
supplied to a flat-panel display 40 as Horizontal Synchronizing signal LP. The reversal Q output (QN) of 
D flip-flop 407 is supplied to the 1st input at the 2nd input of the OR gate 405 where the reversal signal 
of 2 dividing clock VD2LD is inputted. At the time of VD2LD=1, the OR gate 404,405 and NAND gate 
406 constitute the selector, the reversal Q output (QN) of JK flip-flop 403 is chosen, and when it is 
VD2LD=0, the reversal Q output (QN) of JK flip-flop 407 is chosen. 

[0057] An example of the concrete configuration of the display enabling generation circuit 305, the shift 
clock enabling flip-flop 311, and the shift clock generation flip-flop 312 is shown in drawing 4 . 
[0058] The display enabling generation circuit 305 consists of JK flip-flops 501. The display start signal 
SCKST is inputted into J input of JK flip-flop 501, the load signal HLD is supplied to K input, and the 
basic clock BCK is supplied to a clock CK input. 

[0059] The shift clock enabling flip-flop 31 1 consists of the AND gate 601, JK flip-flop 602, and the OR 
gate 603. The output of a comparator 309 is inputted into the 1st input of the AND gate 601, and 2 
dividing clock VD2LD is inputted into the 2nd input. The output of this AND gate 601 is supplied to K 
input of JK flip-flop 602. The load signal HLD is supplied to J input of this JK flip-flop 602, and the basic 
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clock BCK is supplied to a clock CK input. Q output of this JK flip-flop 602 is supplied to the 1st input 
of the OR gate 603. Display enable signal FVDTEN which is Q output of JK flip-flop 501 at the 2nd input 
of this OR gate 603 is inputted, and the output of the OR gate 603 is supplied to the shift clock 
generation flip-flop 312 as shift clock enable signal SCKEN. 

[0060] The shift clock generation flip-flop 312 consists of the AND gate 701 and D flip-flop 702. Shift 
clock enable signal SCKEN is inputted into the 1st input of the AND gate 701, and 2 dividing clock 
VD2LD is inputted into the 2nd input. The output of this AND gate 701 is supplied to D input of D flip- 
flop 702. The basic clock BCK is supplied to the clock CK input of this D flip-flop 702, and Q output of 
D flip-flop 702 is outputted as a shift clock SCK. Next, with reference to the timing chart of drawing 5 , 
generation actuation of Horizontal Synchronizing signal LP and the shift clock SCK is explained. 
[0061] This timing chart shows the timing of Horizontal Synchronizing signal LP in the graphics mode of 
640 dots of horizontals, and the shift clock SCK. this timing chart — setting — HCNT 07-00 — the 
signal shows the counted value of the CRT level timing counter 112 which counts horizontally per 
alphabetic character (here 8 dots = one character), and counts it to 0-87 characters. Since only a 
viewing area is set to "1" among 0-87 characters and HDSP(s) are 640 dots of horizontals, and 8 dots 
per character here, even 0-79 characters become a viewing area. FVD is an indicative data for flat- 
panel display 40 outputted from the flat pallet control circuital of drawing 1 , and is outputted to 
coincidence by 2 dots. These 2 dots correspond to odd dots of the same scan line, and even dots, when 
a flat-panel display 40 is FLT1S, and when a flat-panel display 40 is FLT2S, they corresponds to 1 dot 
of each of an upper screen and a bottom screen. FVDTEN is a display enable signal, and it is set up 
here so that it may become INEBU during the period to 0-83 characters in consideration of delay of an 
indicative data FVD. HTMC 05-00 — a signal is the counter value of the flat level timing counter 301, as 
mentioned above, after HCNT 07-00 shows "83", the load signal HLD is inputted into the flat level 
timing counter 301 to the timing of the 2nd 2 dividing clock VD2LD, and initial value "00" is loaded to 
the level timing counter 301 to the timing of the following basic clock BCK. Henceforth, synchronizing 
with 2 dividing clock VD2LD, the level timing counter 301 is counted up and goes. 
[0062] Hereafter, the case where a value "02h" is set up is taken for an example, and generation 
actuation of Horizontal Synchronizing signal LP and generation actuation of the shift clock SCK are 
explained to a value "06h" and the flat Horizontal Synchronizing signal termination location register 303 
to a value "OEh" and the shift clock termination location register 304 at a value "53h" (53h= horizontal 
total number of alphabetic characters 88 - 5), and the flat Horizontal Synchronizing signal starting 
position register 302 at the level total register 111. First, generation actuation of the shift clock SCK by 
the circuit of drawing 4 is explained. 

[0063] When a display is started, it is set to display start signal SCKST=1, and JK flip-flop 501 of the 
display enabling generation circuit 305 is set by this, and it is set to display enable signal FVDTEN=1. 
Display enable signal FVDTEN is still "1" until the reset condition (HLD=1) of JK flip-flop 501 is 
satisfied. When it comes to display enable signal FVDTEN=1, shift clock enable signal SCKEN of "1" is 
outputted from OR circuit 603. As for shift^clock enable signal SCKEN of "1", VD2LD and an AND are 
taken by the AND gate 701. And that to which only the 1 basic clock BCK delayed the AND result is 
outputted from D flip-flop 702 as a shift clock SCK. That is, the reversal signal of VD2LD serves as the 
shift clock SCK at the time of shift clock enable signal SCKEN=1. As mentioned above, the shift clock 
SCK continues being outputted during a display period. Next, a viewing area finishes and the actuation 
which stops the shift clock SCK is explained. 

[0064] If the load signal HDL of "1" is inputted, JK flip-flop 501 will be reset and it will be set to display 
enable signal EVDTEN "0." Moreover, JK flip-flop 602 will be set if the load signal HDL of "1" is 
inputted, and the Q output is set to "1." For this reason, shift clock enable signal SCKEN which is the 
output of the OR gate 603 does not change with "1." 

[0065] On the other hand, by being set to load signal HLD=1, initial value "00" is loaded to the flat level 
timing counter 301, and count actuation of the flat level timing counter 301 is started. When counted 
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value HTMC of the flat level timing counter 301 is in agreement with the value "02h" of the shift clock 
termination location register 304, the coincidence signal of "1" is outputted from a comparator 309. 
VD2LD and an AND are taken by the AND gate 601, and, as for this coincidence signal of "1", JK flip- 
flop 602 is reset by that AND output. Consequently, shift clock enable signal SCKEN which is the output 
of the OR gate 603 is set to "0", and the shift clock SCK is suspended. Thus, the set point of the shift 
clock termination location register 304 can adjust the halt location of SCK per VD2LD. Next, generation 
actuation of Horizontal Synchronizing signal LP by the circuit of drawing 3 is explained. 
. [0066] As mentioned above, the flat level timing counter 301 will start a count, if the load signal HLD of 
"1" is inputted. If this counted value HTMC is in agreement with the value "06h" of the Horizontal 
Synchronizing signal starting position register 302, the coincidence signal of "1" will be outputted from a 
comparator 307. VD2LD and an AND are taken in the AND gate 401, and when that AND is "1", as for 
this coincidence signal of "1", JK flip-flop 403 is set. Consequently, QN output (FLTLP signal) of JK 
flip-flop 403 is set to "0." The selector which consists of the OR gate 404,405 and NAND gate 406 
chooses QN output of JK flip-flop 403 at the time of VD2LD=0. For this reason, when it comes to 
FLTLP=0, only at the time of VD2LD=0, the output of NAND gate 407 is set to "1", and Horizontal 
Synchronizing signal LP of "1" is outputted from Q output of D flip-flop 407 after the 1 basic clock BCK. 
Since the reversal Q output (QN) of D flip-flop 407 is chosen at the time of VD2LD=1, the output of 
NAND gate 407 is maintained by "1." 

[0067] Furthermore, if the flat level timing counter 301 continues a count and the counted value HTMC 
is in agreement with the value "OEh" of the Horizontal Synchronizing signal termination location register 
303, the coincidence signal of "1" will be outputted from a comparator 308. VD2LD and an AND are 
taken in the AND gate 402, and when that AND is "1", as for this coincidence signal of "1", JK flip-flop 
403 is reset. Consequently, QN output (FLTLP signal) of JK flip-flop 403 is set to "1." Henceforth, like 
the case of FLTLP=0, the OR gate 404,405 and NAND gate 406 operate, and Horizontal Synchronizing 
signal LP is set to "0." 

[0068] As mentioned above, in this example, that generating location and a halt location are controlled 
by timing information by which Horizontal Synchronizing signal LP for flat-panel display 40 was set as 
the Horizontal Synchronizing signal starting position register 302 and the Horizontal Synchronizing signal 
termination location register 303, and that halt location is controlled by timing information by which the 
shift clock signal SCK was set as the shift clock termination location register 304. 

[0069] For this reason, the timing of Horizontal Synchronizing signal LP and the shift clock SCK can be 
set as arbitration by changing the set point of these registers. Therefore, display timing control which 
suited various flat-panel displays can be performed, without preparing two or more circuits where timing 
differs. Furthermore, since the count of horizontal scan timing is performed by the flat level timing 
counter 301 synchronizing with the clock (here clock VD2LD of the period of 2 dots per pixel) in which 
not an alphabetic character unit but the horizontal scan timing of a flat-panel display 40 is shown per 
dot, it can control the timing of Horizontal Synchronizing signal LP and the shift clock SCK with a 
sufficient precision. 

[0070] Moreover, about the flat-panel display which does not need to output the shift clock SCK too 
much, the excessive output of the shift clock SCK can also be lost by setting the set point of the shift 
clock termination location register 304 to "OOh." 
[0071] 

[Effect of the Invention] As explained in full detail above, according to this invention, the timing of a 
Horizontal Synchronizing signal and a shift clock can be set now as arbitration, and it becomes possible 
to perform display timing control which suited flat-panel displays various by easy circuitry. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the whole display control concerning one 
example of this invention. 

[Drawing 2] Drawing showing an example of the display timing control circuit in the display control in this 
example. 

[Drawing 3] the flat-panel display prepared in the display timing control circuit of drawing 2 — service 
water — the circuit diagram showing the important section of the Taira synchronizing signal generating 
circuit. 

[Drawing 4] The circuit diagram showing the important section of the shift clock generation circuit for 

flat-panel displays established in the display timing control circuit of drawing 2 . 

[Drawing 5] The timing chart explaining actuation of the display timing control circuit of drawing 2 . 

[Drawing 6] The circuit diagram showing the configuration of the conventional display timing control 

circuit. 

[Drawing 7] The timing chart for explaining how the delay shift clock generated from the conventional 
display timing control circuit is used within a flat-panel display. 
[Description of Notations] 

12 [ — A Horizontal Synchronizing signal termination location register, 304 / — A shift clock 
termination location register, 310 / — A flat Horizontal Synchronizing signal generation flip-flop, 311/ — 
- A shift clock enabling flip-flop, 312 / — Shift clock generation flip-flop. ] — A display timing control 
circuit, 301 — A flat level timing counter, 302 — A Horizontal Synchronizing signal starting position 
register, 303 



[Translation done.] 



-12- 



